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DETAILED ACTION 

1 . This action is in response to amendment field on January 25, 201 2. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1 , 3, 4, 7-8, 1 1 , 1 5, 1 6, 1 9 and 21 -25 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Kuan (US Patent No.6, 860,620). 

Regarding claim 1 , Kuan, generally in figures 3-4, discloses a light emitting diode 
arrangement, comprising a flexible circuit board (103) comprising electrical conductor 
tracks (121,1 23, 1 24 and 1 26) and a thermally conductive layer (heat sink track 1 22, 
125) and at least one high power light emitting diode (102) mounted onto said flexible 
circuit board and in thermal contact with the thermally conductive layer (see partial 
figure 5), wherein the thermally conductive layer and the electrical conductor tracks are 
positioned in a same plane of the flexible circuit board (see figure). 

Kuan does not explicitly disclose the thermally conductive layer occupies at least 
60 % of an area of said same plane. However, Kuan further recites that the substrate 
may also include a heat sink metal frame (1 08) arranged on the substrate in contact 
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with tine tliermally conductive layer (conductive layer forming heat sink track 112, 125, 
column 4, line 1-8, column 3, line 50-55). This implies that increasing the area of heat 
conductive layer will facilitate better heat removal performance. 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time of applicant's invention to provide the board of Kuan with the thermally 
conductive layer occupying at least 60 % of an area of said same plane, as further 
recited by Kuan, in order to have better heat removal rate. 

Further, it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or working ranges involves only 
routine skill in the art. In re Alter, 105 220 F.2d 454,456, 105 USPQ 233, 235 (CCPA 
1955). Also, it has been held that discovering an optimum value of a result effective 
variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 
(CCPA 1980). 

Regarding claim 3, the modified structure of Kuan further discloses the high 
power light emitting diode is soldered onto the flexible circuit board (column 4, line 40- 
50). 

Regarding claim 4, the modified structure of Kuan further discloses the flexible 
circuit board contains at least one flexible carrier layer (103). 
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Regarding claim 7, the modified structure of Kuan furtlier discloses the thermally 
conductive layer contains a metal (column 3, line 42-49). 

Regarding claim 8, the modified structure of Kuan further discloses the thermally 
conductive layer contains copper (column 3, line 42-49). 

Regarding claim 1 1 , the modified structure of Kuan further discloses the 
thermally conductive layer and the electrical conductor tracks contain the same metal 
(column 3, line 42-49). 

Regarding claim 15, the modified structure of Kuan further discloses side of the 
flexible circuit board which is remote from the high power light emitting diode has an 
adhesive-containing layer (104). 

Regarding claim 16, the modified structure of Kuan further discloses the 
adhesive-containing layer is formed by a double sided adhesive tape (as it is bonded on 
both sides, with 103 and 105). 

Regarding claim 19, the modified structure of Kuan further discloses the 
adhesive-containing layer is covered with a protective film (105). 
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Regarding claims 21 -25, tine modified structure of Kuan further discloses a 
multiplicity of high power light emitting diodes are provided, which diodes are connected 
in series (claim 21); a pair of contact areas is provided for each high power light emitting 
diode (claim 22); has sections, each section having a high power light emitting diode 
and the associated pair of contact areas (claim 23); the sections are arranged as 
repeating structures (claim 24) and the sections are arranged in a series (claim 25), as 
disclosed in figure 1 -5. 

4. Claims 2, 9, 1 2-1 4, 1 7-1 8, and 20 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Kuan (US Patent No. 6,860,620) as applied to claim 1 above. 

Regarding claim 2, Kuan discloses all the features of the claimed invention as 
applied to claim 1 , including the high power light emitting diode but does not explicitly 
discloses the diode with a power consumption of at least 300 mW. 

However, diode with 300 mW power is known and the diode will be selected to 
have desired light intensity in the system. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the arrangement of Kuan with the diode 
having a power consumption of at least 300 mW, in order to have desired light intensity 
in the system. 

Regarding claim 9, Kuan discloses all the features of the claimed invention as 
applied to claim 1 , including the at least one high power light emitting diode and the 
thermally conductive layer but does not disclose the high power light emitting diode is 
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soldered onto the thermally conductive layer. Kuan discloses the using a thermally 
conductive glue. 

However, soldering the diode to the thermally conductive layer is old and known 
in the art to have better structural connection. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the arrangement of Kuan with the high power 
light emitting diode soldered onto the thermally conductive layer, in order to have better 
structural connection. 

Regarding claims 17 and 18, Kuan discloses all the features of the claimed 
invention as applied to claim 1 , including the adhesive-containing layer but does not 
disclose the adhesive-containing layer is heat-resistant up to temperatures of 
250. degree. C. and the adhesive-containing layer has a thickness of at most 60 |jm. 

However, the adhesive layer is connected to thermally conductive layer and also 
transmit the heat. Therefore should be able to withstand the heat generated as well thin 
enough to transmit the heat as fast as possible. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the arrangement of Kuan with the adhesive- 
containing layer having heat-resistant up to temperatures of 250.degree. C. and the 
adhesive-containing layer having a thickness of at most 60 pim, to withstand the 
temperature without damage and to transmit the heat as fast as possible. 
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Regarding claim 20, Kuan discloses all the features of the claimed invention as 
applied to claim 1 , including the protective film but does not disclose the protective film 
contains a plastic. However, depending upon use, if the system is to be used on another 
fixture which itself is going to work as a heat sink, the heat sink may not be attached to 
the arrangement but a plastic removable sheet is attached, which is known in the art. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the arrangement of Kuan with the protective 
film contains a plastic, in order to facilitate the storage of the arrangement before actual 
use. 

Regarding claims 12-14, Kuan discloses all the features of the claimed invention 
as applied to claim 1 , including the flexible circuit board but does not disclose an 

insulating layer is applied to one of the surfaces of the flexible circuit board (claim 12); 
the insulating layer has cutouts for making electrical and thermal contact with the high 
power light emitting diode (claim 13) and the insulating layer contains a soldering resist 
(claim 14). 

However, providing solder mask on the board is old and known in the art to 
protect the surface from environmental damage. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the arrangement of Kuan with the insulating 
layer containing a solder mask as recited in claims 12-14, in order to protect the surface 
from environmental damage. 
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5. Claims 5 and 35 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kuan as applied to claim 4 above, and further in view of Becker (US Patent No. 
7,273,987). 

Regarding claim 5, Kuan discloses all the features of the claimed invention as 
applied to claim 1 , including the flexible carrier layer but does not disclose the layer 
contains at least one of the following materials: polyimide, polyethylene naphthalate, 
polyester, FR4. Kuan discloses synthetic material such as polyamide (column 3, line 1 5- 
20). 

Becker discloses light emitting diode arrangement and recite the flexible 
substrate made of polyimide (column 4, line 46-67). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the arrangement of Kuan with the flexible 
substrate made of polyimide. 

Further, it has been held to be within the general skill of a worker in the art to 
select a known material on the basis of its suitability for the intended use as a matter of 
obvious design choice. In re Leshin 227 F.2d 197, 125 USPQ 416 (CCPA I960)). 

Regarding claim 35, Kuan discloses all the features of the claimed invention as 
applied to claim 1 above but does not disclose at least one additional thermally 
conductive layer separated from the thermally conductive layer, wherein each of the 
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thermally conductive layer and the additional thermally conductive layer is connected to 
a different single light-emitting diode. 

However, multiple unit with separate thermally conductive layer for respective 
unit is old and known in the art. 

Becker in figure 7 discloses a light emitting diode arrangement with separate 
thermally conductive layer (100) for individual diode. 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time of applicant's invention to provide the board of Kuan with at least one 
additional thermally conductive layer separated from the thermally conductive layer, 
wherein each of the thermally conductive layer and the additional thermally conductive 
layer is connected to a different single light-emitting diode, as taught by Becker, in order 
to have multiple LED arrangement. 

Response to Arguments 

4. Applicant's arguments filed January 25, 201 2 have been fully considered but they 
are not persuasive. 

Applicant, about the rejection (35 USC § 1 03 (a)) of the independent claim 1 , with 
the prior art to Kuan, argues that the Examiner simply ignores the fact that more 
material means higher manufacturing costs. A person skilled in the art at the time of the 
invention would design a heat removal area of a printed circuit board to be as large as 
necessary to remove the heat generated by the components to be mounted on the 
printed circuit board, and no more. See, for example, col. 3, lines 60-64, of Kuan, which 
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clearly Indicates that cost is a design factor. Thus, one skilled in the art would not simply 
make the heat sink as larger. 

Furthermore, Kuan discloses an arrangement in which the heat sink tracks are 
rectilinear and are arranged between rectilinear electrical conductor tracks. Therefore, 
the arrangement of the heat sink tracks is limited to the space between the electrical 
tracks. The space between the electrical tracks in Kuan is not 60% of the plane of the 
circuit board on which the conductor tracks are arranged. MPEP 2144.05(II)(B) states 
that a particular parameter must first be recognized as a result-effective variable, i.e., a 
variable which achieves a recognized result, before the determination of the optimum or 
workable ranges of said variable might be characterized as routine experimentation. In 
fact, Kuan discloses at col. 3, lines 55-60, that within the context of the configuration of 
Kuan, the thickness of the layer affects the heat sink capabilities. 

Further, MPEP 2143 states that "it can be important to identify a reason that 
would have prompted a person of ordinary skill in the relevant field to combine the 

elements in the way the claimed new invention does." KSR, 550 U.S. at , 82 

USPQ2d at 1396. Here the Examiner is combining the teaching of Kuan with the 
general statement that a bigger thermally conductive layer is better. Only the present 
invention presents a different configuration of the electrical conductor tracks and 
thermally conductive layer that allows the thermally conductive layer to occupy at least 
60% of an area on the circuit board. The inventors made this configuration so that the 
circuit board could accommodate high power light emitting diodes while maintaining a 
relatively small circuit board. Based on the teachings of Kuan, there is no reason that 
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one skilled in the art would have made an area of the heat sink layer to be at least 60% 
of the same layer in which the electrical conductors are arranged. 

Examiner respectfully traverses . 

The prior art to Kuan, though not explicitly discloses the thermally conductive 
layer occupies 60 % of an area of said same plane, it discloses providing additional 
heat removal area, over and above the heat removal track (column 4, line 1-8). This 
implies that the area of thermally conductive area would be increased / controlled to 
have desired heat removal rate. 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time of applicant's invention to provide the board of Kuan with the thermally 
conductive layer occupies 60 % of an area of said same plane, in order to have required 
heat removal rate. 

Further, the fact that a combination would not be made by businessmen for 

economic reasons does not mean that a person of ordinary ski!! in the art would not 
make [he corfibination because of some technologjcal incompatibility, in re Farrenkopt 
713 F.2d 714, 219 USPQ 1 (Fed. Cir. 1983). Also, a person of ordinary skill has good 
reason to pursue the known options within his or her technical grasp. If this leads to the 
anticipated success, it is likely that product [was] not of innovation but of ordinary skill 
and common sense, in that instance the fact that a combination was obvious to try 
might show that it was obvious under § 103." KSR International Co. v. Teleflex Inc., 550 
U.S. , , 82 USPQ2d 1385, 1397 (2007). 
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In the instant case, the prior art specifically recite increasing the thermally 
conductive area explained as above in order to have better performance. Therefore, 
Kuan meets the iimitation. 

Allowable Subject Matter 

5. Claim is 36 is allowed. 

6. Claims 32, 33 and 34 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Matsui (US Patent No. 6,857,767), in figure 3, discloses a light emitting diode 
arrangement multiple unit, each having separate thermally conductive layer. 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ISHWARBHAI PATEL whose telephone number is 
(571)272-1933. The examiner can normally be reached on M-F (8:30 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy J. Thompson can be reached on (571) 272 2342. The fax phone 
number for the organization where this application or proceeding is assigned is 571 - 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Ishwarbhai B Patel/ 

Primary Examiner, Art Unit 2835 

March 28, 2012 



